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Up  to  nor  the  distribution  of  botulinal  toxin  in  organioa 
hae  been  studied  with  the  aid  of  the  biological  teat  (l.B.  UOR- 
CUKCV ,  IC  'I;  L.A.  PBISaKEIS,  1993).  Ucunlly,the  eztraotiona  of 
poisoned  anicalo'  organa  are  adainiatored  in  Tarioua  dilutiona 
to  uhito  aice  and  then,  aocording  to  the  rapidity  of  reaulting 
do..th,  the  qunntitstive  eapaeity  of  the  toxin  ia  eatiaated  in 
exoained  tiasuea. 

But,  the  method  of  quamtitatire  dateraination  of  toxin  by 
«ay  of  the  hiologieal  teat  haa  a  number  of  diaadvantagea;  it  doea 
not  permit  to  determtaa  aemfatal  concentrations  ef  toxin.  It  has 
been  eetabllaheA  ttat  tiaeuee  ef  aome  organs  azp«ae  the  toxin  to 
a  lasting  pazis  ami  ikia  kindera  tha  extraotion  (jk  toxin.  In  such 


easaa  tha  vaamlia  Mfia*  largely  aa  the  ae 


a  prior  prepa- 


•  > 
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r»UOB  •!  tUsM*  (K.X.  HmBT  uA  T.I.  BOLAtOTA,  1940). 

!•  «mA  iB  OTur  •arrcBt  mammA  a  Aalfar  tnMr  (f^^)  pr«fA- 
ration  wltli  aAAoA  Aetoliaal  tosia  tjpo  •  to  ataAj  ita  Aiatrltatlm 
la  tlM  ercaaiaa  of  alilta  aloo.  fiM  rroparatloa  la  eoanMOy  aaoA 
far  asploratarj  raaaarefe  aaA  la  Um  prodaetioa  of  aaataxla. 

f ha  traear  praparatloa  with  tosia  aaa  foraoA  «ith  ataistara 
of  S^^-4Mthiaaiaa  to  a  aaAloa  aalaetoA  for  graaiaf  Cl.  hotaliaaa 
oultaro. 

BaAioaotira  aathioaiao  vaa  oalootoA  for  traeii^  aa  tha 
atartlag  proAaot  ia  aaoorAaaoo  with  tha  iAoa  that  amlfar  ia  a 
eoapoaoat  of  tho  betaliaal  tosia* a  aeloeala.  Alao.  thia  aaiao 
aeiA  ia  alwayo  availahlo  ia  oultaro  aoAia  naoA  for  growii^  hotu- 
liaa  haetaria. 

1 .  Broduatioa  of  tho  traoar  BroaaratiOB  with  tosia.  Wo  aAAoA 
to  900  al  of  eaaoia-fnacouo  aoAiua  0.5J(  of  flueooo  aad  37  ao  of 
8^^-aothioaiao,  oapploaoatiaf  it  with  10  al  of  f rashly  growa 
oultaro  of  Cl.  hotaliaaa  typo  atraia  Bo.lTS*  aad  thoa  wo  plaooA 
this  aaior  thoraootatio  ooatrol  at  37^.  Aftor  9  days  of  gorai* 
aatioa*  wo  filtarod  tha  aoltoro  fluid  through  a  oottoa>gaaso 
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filtor  aad  eaatrifogod  it  at  3*000  rovolutioao  par  aiaato  for 
20  aiautoo  ia  ordor  to  lihorato  it  froa  aieroorgaaiaaa .  Followiag 
thia,  protoia  oahotaaooo  eeataiaiag  botuliaal  tosia  prooipitatod 
oa  tho  hottaa  aftor  a  fOik  oataratioa  with  aaBoaioa  oulfato. 

Who  fila  raoaltiag  froa  prooipitatloa  was  dilutod  with  100 
al  of  dioilUad  wator  aad  thaa  dialysad  for  soooral  days  ia  tap 


o 


I 
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««t«r  waA  in  Aistill*4  mt^r  at  16^  la  order  to  purifjr  it  froa 
loo  Boloeolar  traeor  eoablaatioas.  Tha  radleaetlTlty  of  tba 
praparatiea  Aaeraaaod  b/  yofL  aXtar  Alaljola. 

Tba  aaeoal  praeipitatlea  of  tba  fluid  tozla  *aa  aeooapllabad 
after  a  40)t  aaturatlea  vltb  aaaoalua  aolfata.  tba  aobaaquaetlp 
foraad  flla  that  oaatalaad  botullaal  tozla  uaa  paaaad  tbroufb  a 
filter  paper  aad  left  to  drp  at  rooa  teaperature  la  a  Taouna  of 
a  aleraaaaeraotat.  tbea*  tba  drj  preparatloa  of  tbe  tozla  uaa 
pulTorlaad  la  a  aortar  plaped  la  a  apaelal  aaaualljr  operated  boz- 
like  reoeptaole  aad  after  tbia  we  deteralaed  tba  tozla' a  titer 
aad  Ita  radloaetlelty.  Ibaa,  we  obtalaed  30  at  of  a  drjr  propa- 
ratlea  of  tbe  traoer  tozla  wltb  tbe  aotlvltp  approzlaatlad  1  ac/ag. 
Tbe  tozleltp  of  tbe  preparatloa  equalled  $,000  Bla  (alalaaa  letbal 
aeeee; . 

Meaeureaeat  of  radioaetlTitr  la  tlaaaoo.  Tbe  ezperlaoata 
were  eoaduotod  oa  30  white  alee,  eaob  welgblag  1$  to  16  ga.  Alto» 
getber  we  reoolwed  246  deteralaatloao.  Tbe  tozla  diluted  aa  a 
euapeaalea  la  0«5  al  of  pbpololegloal  aolutlea  waa  adalaletered 
latraweBoualj  la  a  quaatitj  of  1,000  Bla  par  aalaal.  Tblo  doao 
eerroapeaded  to  71*230  pulooo  par  alaute  aoeorddng  to  radloae« 
tlrlty. 

tbe  aalaalo  were  deoapltated  at  rarloua  tlae  Interrala  la 
order  to  aeaaure  the  rodloaetlwltj  la  tbolr  tloaueo.  tba  flrat 
group  (11  aloe)  waa  killed  after  20  alaatee,  tbe  oeeoad  (10  alee) 

>  after  60  alaatea  aad  tbe  third  group  (9  alee)  •  after  130 
alaatea.  tba  latter  tlao  latozral  oolaoldod  wltb  a  dorelepaoat  of 


( 


poor  eoBditioaa  la  foiooaod  oaiaala*  wliloh  «m  aaBifoatoA  by 
iarroquaat  broathiact  paralyala  of  ostroaltioa  aaf  rolaxatioa 
of  all  Boaelaa.  la  oaaaiaaf  tbo  fallaaiag  tiaoaaat  blooAt  brala* 
auaelaa,  llaart  kl4aayat  laaga,  haart  aaA  iataatiaoo. 

Tha  auapaaaloaa  of  orgaas  (50  to  100  ag)  «ara  trltarataf  la 

glaaa  boaegaalsara  with  0.5  al  of  diatlllad  oatar.  thaa  0.2  al  of 

hoaogaaata  wara  appllad  aa  a  targat  aada  of  alwalima  foil.  Follow- 

tpatioaa 

log  tha  drylag  of  targata  uadar  tharaoatatio  eoatrol.  tha  datariZ^ 
of  radioaetlwity  la  1  aattlag  wara  aaeoapliahad  with  tha  aid  of 
tha  and-typa  aoaatari  thay  diaeloaad  tha  affaotiTanaaa  of  8^^  at 
approziaataly  15  to  17)(.  Vho  woight  of  dry  aabotaaoo  on  tho  targot 
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aurfaoa  of  2.27  oa  did  aot  azeoad  10  6oaaaqnaatly»  tha  aaaaora- 
aanta  wara  aaoartaiaod  in  a  *thin  layar  o^  tha  aubotanea",  whara, 
in  aatnality.  a  aalf-abaorption  of  radioaetiTity  oooaod  rory  ni^ 
Ii.zaiy.  Tha  aetirlty  waa  raealeolatad  par  1  gn  of  raw  tioono. 

lownlto 

Tha  raawlto  of  tho  inrootigationa  woro  proaontod  in  oharto 
as  aaan  azponanta  (oaa  fignraa  A  and  B).  Saoh  point  on  tho  ehart'o 
eurra  rapraoantod  tha  arithaatioal  naan  of  8  to  11  datomiaatiooo. 

Tha  azpariaaatal  data  iaSioata  that*  20  ainatao  aftar  adainio- 
tration  of  tha  traoar  praparatioa  with  tozia.  tha  iaraatigatad 
tiaanaa  affaetnatad  tho  radioaetiTity  lorol  ozprooood  in  pnloai/ 
ainato  par  graa  ia  tha  following  dooraaaiag  ordon  Iwaga  -  2»690i 
liTor  -  2,230|  heart  -  2,107i  kidaayo  -  1 »508|  iatoatiaoo  -  1t3€2| 
aaaoloo  -  449l  hraia  -  429l  blood  -  .207. 


A  d«er«M«  la  radioaotlTltj  «aa  aotad  afi*r  60  la 

th«  livar,  haairt,  lalwatiaaa,  teala  sad  Mood.  Oa  tha  ottaar  haad, 
tha  radloaatlTltr  laral  advaaaad  la  kldaaja  aad  la  anaolaa  (aaa 
f  Igara  A) . 


a  «  mcttfitf  of  tiaaoaa  la  polao/alauta  par  craat  b  aad  d  •  tlaa 
In  aiautaat  a  •  eoaoaatratloa  rata  of  tlaaiM/blood. 

Figaro  A  aad  B  >  Badloaetlvlty  elMagaa  la  tlaauaa,  alao  eoaoaat> 

ratlea  rata  of  la  tha  argoaloa  of  whlta  aloa  aftar 

latraraaodo  adalalatratloa  of  traoar  praparatloa  with  bota> 

llaal  tozla.  A  aad  it  1  •  hloodi  2  -  bralat  3  •>  auaelaoi 

« 

4  •  kldaajoi  5  -  IlTori  6  -  lataatlaaai  7  -  baartt  8  -  loafo 

Prior  to  daatht  aaiaala  ahoaad  aa  laoroaaad  ooaoaatratloa  of 
radloaotlTltp  traaaa  la  aoaa  tlaauaa  (blood,  haart,  laaga,  la- 
toatlaaa)  aad  a  dooroaaa  la  othar  (Hoar,  aaaolaa,  kldaaya)  tiaaoaa 
thaa,  a  radlatrlbotloa  of  tho  traoor  praparatloa  olth  tozla 
takoa  plaao  la  m  orgoalaa  dorlag  latozlaatloa  tlaa  along  with  a 


rsdiatritoutlen  of  taj  traeor  produoto  that  al^ht  raault  froa  tha 
tozia'o  eomraraloB  hatwaaa  Tariooa  tiaauaa. 


Tha  dyaaalea  of  aeouaulation  of  radioaotlva  traoor  la  ooaa 
tisauas  (blood,  lataatiaaa,  haart  aad  loaca)  rapraaant  par  aa  a 
eurra  with  tha  lovaat  laral  aftar  1  hoar.  But,  in  othar  organa 
(kldnaja  aad  auaalaa) ,  va  obaarrad  tha  hlghaat  laral  of  radio- 
aotlTitgr  aftar  1  hour,  fha  eoaoaatratloa  of  traoor  gradaallj 
daoraaaaa  ia  tha  iirar  (oaa  flgora  A), 

TTallka  la  othar  tioauao,  tha  eapaoity  of  traoor  prodaota  ia 
tha  brain  aotoallj  did  not  ohaaga  aftar  150  nimitaa.  But,  a  Torjr 
loa  ooaeaatratlon  of  tha  traoor  praparation  with  tozia  van  ob- 
aarrad  la  tha  blood.  It  aaa  found  that  aoaa  poaltlaa  dapaadanoa 
azlatad  bahtaaa  tha  radloaetlTO  laral  la  tha  blood  aad  that  la 
othar  lanraatxgatad  tlaaaaa.  In  aoat  laataaoaa  tha  eoneaatratloa 
rata  of  radioaotlra  traoor  ia  oeoorrad  again  with  ehaagaa 

la  taa  dynaalea  up  to  abaoluta  ooaoantratlon  (aaa  flguraa  A  aad 
B). 

lYalaatloa  of  tha  Raaolta 

Tha  aaasaraaanta  of  radloaotlTitp  ia  tlaouoa  prorad  that, 
following  tha  adalalotratloa  of  botollaal  toxin  aad  to  tha 
•oaant  of  aataala*  daath,  tha  aoataata  of  rodloaetlTltp  la  all 
organa  wara  ooaaldarablp  hlghar  than  la  tha  blood,  aaaol/  tha 
eoneaatratloa  rata  axeaadad  oaa  lult.  Thla  oorralatloa  Inpliad  a 
quick  panatratloa  of  tha  toxin  froa  a  blood  atraaa  into  rarioua 
tiaauaa  la  orgoalaa.  Aad  thla,  la  torn,  ladloataa  that  botollaal 
tozia  paaaao  fraaly  through  eallolar  aaabraaaa. 


It  !•  diffieult  to  atoto  to  what  axtaat  a  high  poaatrabillty 
oaa  bo  spaoifie  with  ralation  to  tha  toxin  in  qoaatioat  wbioh,  bp 
ita  aaturot  bappaaa  to  ba  a  protala.  Ao  wa  know*  eallo  of  aaap 
orcaaa  ara  c*narallp  bi^hlj  panatrabla  bp  hoaologona  and  hataro- 
lOAOoa  protalaa. 

(ha  lattar  ara  da too tad  la  tha  eptoplaaa  and  in  eallular 
nuelai  of  tha  llTor*  alao  la  nuelai  of  tha  eaatral  nanroua  apataa 
and  in  othar  orfana,  aaaa  in  10  ainntao  aftor- thalr  IntraTonoua 
adnlaiatratioa  (COOIS,  LIDOS  and  lAPLil,  1951) »  (HDBOtITZ  and 
CRAIPtOI,  1952). 

Tha  dataotad  bp  ua  radiatribntion  of  tha  toxin' a  praparatien 
in  tha  orgaaiaa  of  niea  ahovad  unavaa  trand  in  aarlona  tiaanaa. 

A  ooneantratlon  daoraaaa  in  tiaanaa  of  haart,  lonAo,  intaatinaa  ■ 
and  blood  «aa  aoeonpaniad  bp  an  ineraaaa  in  tha  lOTal  of  toxin 
in  auaolaa  and  in  kidnapa.  Thua.  aiaultanaoualp  with  tha  allai« 
nation  of  toxin'  fron  aoaa  organa,  ita  acounulation  oeourrad  in 
othar  organa,  Hanea,  a  poaaibilitp  ia  not  axoludad  that  tha  radios 
tribution  of  toxin  ia  oonditionad  bp  ita  ohaaioal  eonraraion  ia 
atmctoraa  of  tha  organiaa. 

Tha  ehangaa  ia  tha  dpnnnioa  of  toxaaia  that  nanifaat  than> 

a 

aalwaa  bp  an  ineraaaa,  or  bp  daoraaaa  and  again  bp  an  ineraaaa 
in  tha  ooaoantration  of  botulinal  toxin,  ara  raportad  in  tha 
litaratura  (L.A.FI1SAXH1S,  1953).  Tha  author  uaad  biological 
nathod  to  atudp  botulinal  toxaaia  ia  wbita  niea. 

tha  praaanea  of  a  rathar  ataadp  lawal  of  toxio  oontanta  in 
tha  brain  ooaforaa  with  tha  raport  of  T.Z.BDLATOTA  and  K.I.MAT- 


VXBT  (1946) (  «he  •xplaiaad  thl*  by  th*  prop«rtl«a  of  broia  tiooaoo 
that  aro  oapablo  to  biad  botuliaal  tozia  rolatlToly  flnly. 

Xt  ohoald  bo  Boatioaod  that  our  fladi.'^s  as  to  tho  dynaalos 
of  dlstrlbatloa  of  a  traoor  proparatloa  «lth  botuliaal  toxia  la 
tho  orcaaisa  of  «hlto  aloa  diffor  ooasldorably  froa  tho  diotri- 
butioa  of  hoaologotto  aad  hotorolofous  protoiaa  la  tho  orgaalsa 
(OZTTLXI  aadWBIPPLI,  1953i  HDHGVITZ  aad  CBxMPfOl,  1992)  aftor 
laolualea  of  protoiaa  of  baetorial  origia  (A.I.3RISHXIIKOT ,1960) , 
and  alao  froa  tha  dlatributioa  of  8^^-aothloalao  ( I  .S  .lULAKHOT , 
1959  and  L.f  .PAICRnKO.1996) . 

Thla  fact  aay  ladieato  iadlroetly  that,  in  '*ur  oxporiaoata, 
aftor  adalnlatration  of  tho  traoor  proparatloa  with  botuliaal 
toxia,  tho  dlatributioa  of  radloaetlvo  traoor  waa  apoolflo  to 
aoao  oxtoat  aad,  apparontljr.  tho  poaltlea  of  tha  toxia* a  aolo- 
culo  la  tho  orgaaiaa  waa  indioatod,  oapoelally  whoa  tho  oaaoaoo 
of  tho  dlatributioa  of  tho  traoor  proparatloa  with  botuliaal  toxia 
agrood  la  aaay  roopoota  with  tho  dlatributioa  awldaaead  by  blo- 
logioal  aothod  ( I  .■  JlGBOmiOT  ,  .1941 »  L  Jl  .FBISAKHIS  ,  1993). 

Tho  atudy  of  dlatributioa  of  tho  traoor  proparatloa  with 
botuliaal  toxia  offorad  aa  objootlro  idaa  about  tha  quantltatlva 
contoata  of  tho  toxia  la  aniaal  organa. 

Tot,  on  tho  baala  of  thla  alono,  it  la  iapoaalblo  to  eon- 
eludo  ai9  prafaroatlal  apot  of  tho  toxia' a  notion,  booauao  tha 
aoTorlty  of  tho  toxia* a  lanraaloa  any  dopoad  aot  only  oa  ita 
quantity,  but  alao  oa  tho  aoaaltlrlty  of  tiaauoa  to  tho  toxia. 

Tho  utlllaatlea  of  a  traoor  toxia  dooa  not  oxoludo  tho  uao 


of  biologioal  t««ta  for  toxla*a  indloaats. 

HorooTor,  tho  radlooetiro  aothod  of  lAdieatlon  io  aoro 
proaloiaf  for  oxposias  tho  djraaaloo  of  botullaal  toxin’s  distrl- 
batioa  la  aa  orgaalaa  la  tba  praaanea  of  aoafatal  ooneoatratlons, 
and  also  la  problaas  ooaaaetad  with  tba  toxia's  intarrolatloa 
with  tba  aierostruotaras  la  tissttoa. 

Coaolualona 

1.  Tba  ottltlTstion  of  Cl.  botuliaua  in  a  nUtriaat  aadiua 
that  ooataiaad  3^^-aatbioaiaa  aoablad  ua  to  obtain  a  traosr 
praparation  sitb  botuliaal  toxin  typo  B  that  aaintainad  a  atabla 
raeordiag  of  tba  radioaotira  tracing. 

2.  Aftar  intraranooa  adainiatration  of  tba  traoar  prapa- 
ration  with  toxin»  our  study  of  its  distribution  in  tba  organiaa 
of  abita  aioa  prorad  that  tba  traoar  raadily  panatratad  into 
tissuaa  of  tba  lungs,  lirar,  baart,  auselaa,  brain  and  intaatinas. 

Tba  bigbaat  oonoantration  of  radioaetira  tracing  was  found 
in  tba  lungs.  Tba  lowaat  laral  of  radioaotirity  was  raoordad  in 
tba  blood  during  all  pariods  of  raaaarob. 

i.  During  150  ainutaa  aftar  intraranous  adainiatration  of 
tba  traoar  praparatiea  with  botuliaal  toxii^wa  obaanrad  in  tba 
organiaa  of  abita  aioa~«  radiatribution  of  radioaotirity  aitb  a 
pariodio  daoraasa  of  tba  tracing  oonoantration  in  aoaa  organa  and 
tbaa  aitb  aa  inoraasa  in  otbar  organs v 

l  itaratura  Citad 
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Tbs  labsllsd  prsparation  of  tbs  "B*  typo  botulisaotozin  prrpa«’ 
rat4on  was  obtainsd  froa  tbs  cultural  fluid  aftsr  growing  *C1. 
botulinua”  on  a  asdiua  containing  S^^-astbionins.  Tbs  preparation 
was  purifisd  by  a  two-fold  proeipitation  with  aaaoniua  sulfato 
and  subssqusnt  dialysis  in  tbs  running  frosb  and  distillsd  water. 
Tbs  obtainsd  prsparation  of  dry  tagged  botulisaotozin  was  radio- 
activs  in  tbs  range  of  1  ae/ag,  wbils  its  toxioity  squalled  5,000 
Tbs  distribution  of  tbs  labelled  prsparation  was  studied 
on  wbits  aies  ovary  20,  60  and  150  ainutes  aftsr  an  intravenous 
injeotion  of  1,000  Bla.  Tbs  invostigatien  covsrsdi  blood,  brain, 
auBclso,  liver,  kidneys,  lungs,  heart  and  iatsstinss.  Tbs  tozin 
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preparation  vao  found  to  rapidly  find  its  vay  fron  the  blood  flov 
into  body  tiooaos.  Ihs  hi^bost  radioaotlvity  rats  at  all  psriods 
of  tbs  intoxloation  was  rseordsd  in  tbs  lunfs,  and  tbs  loosst  • 
in  tbs  blood.  Tbs  radiotas  eonesntration  in  tbs  szaainsd  tissuss 
obanfsa  alone  vitb  tba  dsTslopinc  intozleation,  szespt  for  tbs 
brain,  «horo  tbs  radio>lab<,  lorol  ronains  fairly  stabls. 
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